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Field Evaluations of Pre-exposure Use

Human Diploid Cell Rabies Vaccine

Following a case of human rabies in
a Peace Corps volunteer (PCV) in
Kenya in August 1983,' the Centers
for Disease Control (CDC), in cooper-
ation with the Office of Medical Ser-
vices, U.S. Peace Corps, conducted
serosurveys of 333 PCVs in eight
countries to assess the adequacy of
rabies pre-exposure prophylaxis. Ini-
tial results indicate a lower-than-ex-
ected antibody response at several

( ime periods following primary immu-

nization.

All PCVs had been immunized out-
side the United States between 1979
and 1983 using a three-dose regimen
(days 0, 7, and 28) of 0.1 ml intrader-
mal (ID) doses of human diploid cell
rabies vaccine (HDCV) produced by
the Merieux Institute.? Serum speci-
mens were collected by either CDC or
the Peace Corps medical staff, and the
rapid fluorescent focus inhibition test
(RFFIT) for rabies-neutralizing anti-
body was performed at CDC on all
specimens. Time from the initial im-
munization to sera collection ranged
from 42 days to 2 years.

PCVs serving in Kenya were most
extensively studied. From September
1983 to October 1983, complete im-
munization histories and serum sam-
ples for rabies antibody determination
were obtained from 90 of the approxi-
mately 250 PCVs in Kenya. Three
cohorts were identified based on the
time between primary immunization
and collection of sera: (1) those immu-

am nized 45 days before phlebotomy; (2)
r\;-&_,@--thos.e immunized 10-16 months before

phlebotomy; (3) those immunized 2
years before phlebotomy. Serologic
results for these groups were com-
pared with results from previously
published data at similar time periods
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Kenya Peace
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Table 1. Rabies antibody titers* at indicated times after primary
intradermal immunization with human diploid cell rabies vaccinef

Oklahoma
Veterinary Students®

45 days
after first dose
25 Sera

Geometric mean
titer (range)

0.4(<0.05-2.8)

49 days
after first dose

26 Sera

Geometric mean
titer (range)
7.4 (1.5-25.7)

307-481 days
after first dose
31 Sera

Geometric mean
titer (range)
0.1(<0.05-0.5

365 days
after first dose
26 Sera

Geometric mean
titer (range)
1 1.6 (0.3 —10.0)

652-695 days
after first dose
28 Sera

Geometric mean
titer (range)
0.3 (0.05 —1.5)

*Expressed as IU/ml serum.

shown in the table.

730 days
after first dose
11 Sera

Geometric mean
titer (range)

tSpecimens from six PCVs did not fit into any of these cohorts and are therefore not

1.7 (0.4 — 5.6)

after primary immunization (Table 1).
Of the 25 specimens obtained 45 days
after the beginning of primary immu-
nization, only 17 (68%) were 0.50 or
more international units (IU)/ml, and
five (20%) were lower than 1:16.%*

One of this group of 25 had no detect-
able antibody (< 1:5 or < 0.05 IU/ml
serum). An investigation in Kenya
found no breaks in the vaccine cold
chain; observations of vaccine admin-

Continued on page 2



Continued
istration revealed satisfactory ID
technique.

In addition to the PCVs serving in
Kenya, 83 PCVs from Malawi, Mo-
rocco, Nepal, Central African Repub-
lic, Senegal, and Sierra Leone were
studied within 4 months of primary
immunization; 36 (43%) had titers less
than 0.5 IU/ml or lower than 1:50; one
(1%) of these had no detectable anti-
body.

Initial surveys of groups immunized
within the last 16 months with ID pre-
exposure HDCV in the United States
revealed different results. All 57 per-
sons in a cohort from North Carolina
had titers 1:50 or higher at 38 days
after primary immunization. Forty-
two days after primary immunization,
all of 61 persons immunized ID and
studied by the RFFIT in Wisconsin
had antibody levels of 1:50 or higher.
However, analysis of an adult cohort
of 193 persons immunized in Mary-
land revealed 188 (97%) with titers of
1:50 or higher, four (2%) with titers
1:16-1:50, and one (1%) with no de-
tectable antibody at 41-97 days after
primary ID immunizations. Reported
by K Pulley, PhD, R Gibbs, MD, K
Miller, MD, Peace Corps, Washing-
ton, DC; S Waterman, M Mandara,
Peace Corps, Nairobi, Kenya; B
Ainsworth, Peace Corps, Lilongwe,
Malawi; J Bond, MD, Washington
County Health Dept, Hagerstown,
Maryland; D Howard, DVM, North
Carolina State University School of
Veterinary Medicine, Raleigh; J
Calkins, University Health Sve, Uni-
versity of Wisconsin—Madison, D
Nelson, Wisconsin State Laboratory
of Hygiene, Madison; Div of Viral
Diseases, Center for Infectious Dis-
eases, CDC.

**At present, CDC considers an antibody
titer of 1:16 or higher an adequate re-
sponse to vaccination in sera collected 14-
21 days after the last injection.’ The World
Health Organization considers 0.5 1U/ml
an adequate response.’

Editorial note: The use of HDCV ad-
ministered ID has become widespread
throughout the world because of the
cost savings when using small doses
for rabies pre-exposure prophylaxis.
However, the U.S. Food and Drug
Administration’s (FDA) National
Center for Drugs and Biologics has
not approved the ID use of rabies
vaccine; and an application for licen-
sure of ID rabies vaccine is presently
being considered. In May 1982, the
Immunization Practices Advisory
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Committee (ACIP) reviewed the data
from 11 carefully conducted clinical
studies in the United States and Eu-
rope, and at that time, found the ID
route an acceptable alternative to the
intramuscular (IM) route.? The rabies

antibody titers following ID immuni-
zation were lower than those after IM
immunization and persisted for a
shorter period of time. The data pre-
sented here indicate that HDCV ad-
ministered ID to PCVs in multiple
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countries has not resulted in antibody
titers as high as those demonstrated in
vaccine trials conducted in the United
States and Europe between 1978 and
Q‘JSZ. s¢ All the above studies are
ased on the use of Merieux Insti-
tute’s HDCV; there are no available
data on response to ID vaccination
with Wyeth Laboratories” HDCV.

Several factors might hypotheti-
cally contribute to the -less satisfac-
tory antibody responses seen in
PCVs, including immunosuppressive
effects of multiple vaccinations, im-
mune serum globulin, or malaria
chemoprophylaxis administered con-
currently with the vaccine; a greater
likelihood of cold-chain infractions;
and perhaps a greater likelihood of
receiving vaccine subcutaneously
rather than ID. However, none of
these factors appears at this time suffi-
cient to explain the magnitude of the
discrepancies in antibody responses
described in the published trials and
those observed in these recent field
experiences. CDC and FDA are in-
vestigating other factors, including
variations in vaccine potency.

Because the nature and extent of
the problem are not completely delin-
eated, certain precautions appear to
Qe indicated. If ID pre-exposure ra-

ies prophylaxis is given, routine se-
rologic testing should be done 2-3
weeks after immunization. Any indi-
vidual with a postimmunization titer
of lower than 1:16 (approximately
0.16 1U/ml) should receive an addi-
tional dose of vaccine and have serum
retested 2-3 weeks later. Persons
whose only experience with rabies
vaccine has been ID pre-exposure
prophylaxis and whose antibody re-
sponse is unknown should, if immu-
nized within the past 12 months, have
serum tested for rabies antibody; if
immunized more than 12 months pre-
viously, such persons should receive a
single booster dose of vaccine and
have serum retested 2-3 weeks later.
Serologic testing does not appear to
be necessary for persons receiving IM
rabies pre-exposure prophylaxis.

For postexposure prophylaxis, per-
sons (1) who have had three 1.0 ml IM
doses of HDCV or (2) who have re-
ceived ID vaccine and who have a
documented rabies titer of 1:16 or

higher should continue to receive two
(1.0 ml IM doses of HDCV—one dose
each on days 0 and 3, as currently
recommended. Any person who has
received ID vaccine and who has not
had a documented rabies antibody ti-

Epidemiology Bulletin

Additional Guidelines Regarding Intradermal

Administration of Rabies Vaccine

In light of the findings reported
above, the Division of Epidemiology,
Virginia Department of Health has is-
sued additional recommendations re-
garding the intradermal (ID) use of
human diploid cell rabies vaccine
(HDCV). If it is elected to administer
ID pre-exposure rabies prophylaxis,
these procedures should be followed:
1. At this time only Merieux vaccine

is used in the 0.1 cc ID regimen.

There is no available data on re-

sponse to ID vaccination with

Wyeth Laboratories’ HDCV.

2. The schedule for administration of
the 3 doses of vaccine should be

ter of 1:16 or higher should be treated
with a single, 20 IU/kg dose of human
rabies immune globulin (HRIG) and
five 1 ml IM doses of HDCV—one
each on days 0, 3, 7, 14, and 28.

It should be reemphasized that all
persons who have received adequate
pre-exposure prophylaxis with HDCV
should, following a rabies exposure,
receive two 1.0 ml IM postexposure
booster doses of vaccine to ensure
protection.
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adhered to as closely as possible
i.e., Day 0, Day 7 and Day 21 or 28.

. The site of administration is the lat-

eral aspect of the upper arm over the
deltoid.

. Great care must be taken to be sure

the vaccine is administered intrader-
mally; some inadvertent subcutane-
ous administrations have occurred
and may result in lower titers and
shorter duration of immunity. A bleb
should appear at the site of the injec-
tion if it is properly administered.

. A minimum of 0.1 cc should be ad-

ministered, intradermally. The po-
tential for the administration of a
less than adequate dose is amplified
by using the 1 cc vial for multidoses
of 0.1 cc. Rarely can more than six
(6) 0.1 cc doses be extracted safely
from a 1 cc vial.

. Reconstitute and handle the vaccine

correctly. Be sure the cold chain has
not been broken. Be sure the vac-
cine is properly mixed with the di-
luent. Merieux Institute claims that
once reconstituted HDCV will re-
main stable for up to eight hours if
maintained under refrigeration.
However, it seems prudent to use
the reconstituted vaccine as soon as
possible.

. Please inform all patients that pre

exposure immunization does not
guarantee protection. If they be-
come aware of bona fide exposures
they must receive booster vaccina-
tions as described in the final 2 para-
graphs of the MMWR article.

. A routine booster of 0.1 cc intrader-

mally should be administered every
2 years as qualified in the MMWR
article.

. Please keep a record of names and

addresses of all people who receive
rabies pre exposure immunization.
They may need to be contacted in
the future if other changes should
occur in the present immunization
recommendations.

Erratum

Last month’s Epidemiology
Bulletin (#8) contained an arti-
cle on Yersinia enterocolitica in-
fections in Virginia. Yersiniosis
was incorrectly spelled as yer-
sinosis in that article.




Month: September, 1983

State Regions
Disease This Last Total to Date 51\1‘?:; This Mo O
Month | Month 1983 1982 |To Date [N.W.| N. [S.W.| C. | E.
Measles 0 0 23 14 686 0 0 0 0 0
Mumps 0 5 30 33 94 0 0 0 0 0
Pertussis | 0 46 23 12 0 1 0 0 0
Rubella 0 1 2 12 101 0 0 0 0 0
Meningitis—Aseptic 71 42 199 152 157 5141 22 9 8 | 18
Other Bacterial 15 4 183 153 135 2 0 3 3 7

Hepatitis A (Infectious) 13 12 101 137 189 3 5 0 2 3

B (Serum) 43 40 414 367 348 L [ 5 7|16

Non-A, Non-B 9 | 61 58 36 2 0 | | 5
Salmonellosis 217 172 1,080 1,117 973 | 324 31032 i 6h] 62
Shigellosis 27 24 137 117 318 8 3 1 14
Campylobacter Infections 64 58 403 266 143 | 11 | S LRI [
Tuberculosis 38 39 374 466 — | — |— [— |= | =
Syphilis (Primary & Secondary) 49 49 426 458 424 0 6 6 15 22
Gonorrhea IS0 1919 15292 M8 [16670 | — |— |— |[<= [ =
Rocky Mountain Spotted Fever 13 10 60 70 88 4 0 3 3 3
Rabies in Animals 30 51 520 441 115 ¥ .123 0 0 0
Meningococcal Infections 3 3 62 54 61 1 0 0 0 2
Influenza 3 8 | %6 | 3402266 1 [0 [2 0] 0|
Toxic Shock Syndrome 0 1 6 6 * 0 0 0 0 0
Reyes Syndrome 0 0 5 4 12 0 0 0 0 0
Legionellosis 1 2 19 16 14 0 0 1 0 0
Kawasaki's Disease | 2 34 11 14 0 0 0 0 1
Other: — - — - — — | — | — | = | —

Counties Reporting Animal Rabies: Arlington 1 raccoon; Augusta 1 raccoon: Culpeper I skunk; Fauquier 1 raccoon; Orange
I raccoon; Rockingham 1 gray fox; Spotsylvania 1 raccoon; Stafford 1 raccoon: Alexandria 4 raccoons; Fairfax 13
raccoons, 2 skunks, I bat; Loudoun 2 raccoons.

Occupational Illnesses: Occupational hearing loss 1; Occupational pneumoconiosis 52: Asbestosis 6: Hypersensitivity
pneumonitis 3,

*3 year means
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Wishing Readers A Safe And Happy Holiday Season And New Year
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